HAGE: 1 PHRINT DATE: 051184

FAILURE MODES EFFECTS ANALYSIS (FMEA) = CRITICAL HARDWARE
NUMBER: 03-1-0408.X

SUBSYSTEM NAME: MAIN PROPULSION

REVISION: 1 511754
FART MAME PART NUMEBER
VENDOR RAME VENDOR NUMBER
LAU . DISCONNECT, LC2, 17 INCH MC284-0385-0551 (ORS HALF)

LAY . DISCONNECT, LO2, 17 INCH MC284-0388-0552 {ET HALF)

PART DATA

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
DISCONMECT, LO2 FEED, 17 INCH, ORBITER & ET HALF, [P[H}

QUANTITY OF LIKE ITEMS: 1
ONE

FUNCTION:

ET/OABITER FEED LINE DISCONNECT PAOVIDES LO2 PROPELLANT TC THE MPS AND A
MEANS OF LOADING AND DETANKING THE ET. EACH DISCGNNECT HALF CONTAINS A
PNEUMATICALLY ACTUATED FLAPFER CLOSURE DEVICE WHICH REMAINS IN TS LAST
ACTUATED POSITION (BISTABLE}. THE YALYES ARE CLOSED AFTER MECOQ TO
PREVENT PROPULSIVE VENTING LEADING TO ET/AORBITER REGONTAGT, TILEDOOR
DAMAGE DUE T EXPOSURE TCOH PROPELLANTS, LOSS CF HELIUM SUPPLY DURING
MANIFOLD REPAESSURIZATION (RTLS/TAL ABORAT CAITICAL), AND EYSTEM
CONTAMINATION DURING ENTRY, DURING UMBILICAL SEPARATION, THE VALVE
SYETEM 13 DESIGNED TO MECHANIGALLY CLOSE BOTH THE ORBITER AND ET
DISCONMECT FLAPPERS IF LINARLE TO CL OSE THEM PNEUMATICALLY (FOST MECO).
RECUNDANT OPEN AND CLOSE (TWO EACH) VALVE FOSITION SWITCHES ARE
LOCATED ON THE ORBITER HALF OF THE DISCONNECT. THE FLAPPER DRIVE .
MECHANISM iS DESIGNED T ALLOW RELIEF OF FRGPELLANTS TRAPPED BETWEEN
THE FLAPPERS AFTER DISCONNECT CLOSURE.

A PHEUMATICALLY ACTUATED LATCH MECHANISM IS PROVIDED TG PREVENT THE
VALVE FLAFPPERS FROM CLOSING DURING FLOW CONDITIONS. THE LATCH IS .
BISTABLE AND IS CONTROLLED BY A SEFARATE PWEUMATIC ACTUATOR ASSEMBLY
WITH AEDUNDANT LOCK AND UNLOCK (FWO EACH} POSITION SWITCHES. LATCGH
MECHANISM INCORPORATES A TOCGGLE PIVOT WHICH ALLOWS FLAPPER CLOSURE
DURING BACK UF MECHANICAL SEPAFATION WITH LATCH IN LOCKED POSITION. SEE
LATCH FMEA/CIL 0454 FOR ADDITIONAL INFORMATION.
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. SHUTTLE CRITICAL ITEMS LIST - ORGITER

SUBSYSTEM :MAIN DPROPULSTAN FMEA HO:03-1 =0408 «11 REV:12/17/287
ASSEM3LY ' CRIT. FUNC: -
P/H RI iMC284=02389=XXXX CRIT. HIW; i
ORB HALF 0551
ET HATLF (553
F/N VENDOR: VERICLE 102 103 104
QUANTITY :1 _ EFFECTIVITY: X X X
:ONE . PHASE(S) : PBLXILoX 00 D0 LS
REDUNMDANCY SCREEN: A- B~ C-
PREPARED EY: APPROVED BY:
DES J E OSLIMD  DES -
REL L H FINEBERE REI
GE E M GUTIERREZ qzzg.
ITENM:
DISCONNECT, LO2 PEED (WITH LATCH) 17 INCH, ORBITER & ET HALT. (POL)
FUMCTION

ET/ORBITER FEED LINE DISCONNECT BROVIDES 1o2 PROPELLANT TQ THE MPS AND A
MEANS OF LOADING AND DETANKING THE BT. FEACH DISCONNECT HALF CONTAINS 4
PNEUMATICALLY ACTUATED FLAPPER CLOSURE DEVICE WHICE REMAINS IN ITS LAST
. ACTUATED POSITION (BISTAELE). THE VALVES ART CLOSED APFTER MESD To
FREVENT PROPULSIVE VENTING LEADING TO ET/ORBITER RECONTACT, TILE/DOCR
DAMAGE DUE TO EXPISURE TO FROPELLANTS, LOSS OF HELTUM SUPPLY DURTNG

MANIFOLD REFRESSURIZATION {RTLS/TAL ABORT CRITICAL) , AND SYSTEM

CONTAMINATION CURING ENTRY. OURING UMBILICAL SEPARATION, THE VALVE

SYSTEM IS DESIGNED TO MECHANICALLY CLOSE BOTE THE ORBITER AND ET

DISCONNECT FLAPPERS IF UNABLE TO CLOSE THEM PNEUMATTCALLY (POST MESDY,

REDXINDANT QFEN AND QLOSE (TWO BACH) VALVE POSITION SWITCHEE ARE LOCATERD
CN THE ORHITER HALF® OF THE DISCONNECT. THE FLAPPER DRIVE MECHANISM IS

DESIGNED Tt ALIOW RELIEF OF PROPELLANTS TRAFPED BETWEEN THE FLAFPERS

AFTER DISQUNNECT CLOSURE.

A PNEUMATICALLY ACTUATED LATCH MECHANISM IS PROVIDED TOQ PREVENT THE VALVE
FLAPFERS FROM CLOSING DURING FLOW CONDITICNS. THE LATCH IS BISTABLEY AND
LS CONTROLLED BY A SEPARATE PNEUMATIC ACTUATOR ASSEMOLY WITH REDUNDANT

LOCK AND UNLOCE (TWC EACH) DOSITION SWITCHES. LATCH MECHANISM

INCORPORATES A TOGGLE FIVOT WHICH ALLOWS FLAPPER CLOSURE DURING BACK TP
MECHANICAL SEPARATION WITH LATCH IN LOCKED POSITION. SEE LATCH FMER/CIL

0454 FOR ADDITICHAL INFORMATION.

FAILURE mODE
RUPTURE/LEAKAGE OF VALVE BOOY

CAUSE(S)
FATIGUE, MATERIAL DEFECTS, DAMAGED OR DEFECTIVE SHAFT/BODY SEALS



SHEUTTLE CRITIGAL ITEIMS LIST — ORBITER

SUBSYSTEM :MAIN PROFPULISION FMZA WND:1031-1 =0408 -11 REV:12/17/87

EFFECT(S): ON
(A)SUBSYSTEM (B)INTERFACES {C)MISSION (D)CREW/VEWICLE:

{A,3) LOZ LEAKAGE INEBOARD, OVERBOARD, AND INTO UMBILICAL AREA.. FOR
GROSS LEARAGE, SHUTDOWN QF ALL THREE ENGINES WITH UNCONTAINED DAMACT OUE
TO STARVATION CUTOFF. L1255 QF CRITICAL ADJACENT COMPONENTS DUE TO CRYC
EXPOSURE. POSSTIBLE ATT COMPARTMENT OVERPRESSTRIZATICN AND FIRS/EXPLCSION
HAZARD, POSSIBLE TILE AND DOOR DAMACGE AT THE UMABILICAL AFRTA DUE TO CRYD
EXPOSURE AND QRBITER/ET RECONTACT LUE TO PROPULSIVE VENTING FOLLAWING ET
STRUCTURAL SEPARATION. LEARAGE INTO THE AFT COMPARTMENT IS DETECTARLE
DURING LOADING USING HAZARDOUS GAS DETECTION SYSTEM (HGDS).

(€) ON GROUND, VIOLATION OF HGDS L&T WILL RESULT IN LAUNCH SCRUB.
(1) POSSIBLE LOSS OF CREW/VEHICLE.

RISPOSITION & RATIONALE: :
{AJCESIBN (B)TEST (C)INSPECTION (D)FAILURE HISTORY {E) OPERATIOMAL USE:

(A} DESIGH _ '

DESIGN FACTORS OF SAFETY ARE 1.2 PROGF, 1.5 SURST FOR THE DISCONNECT
VALVE. THE MATED ORBITER AND EXTERNAL TANK DISCONNECTS ARE DESTSNED TO
A BURST PRESSURE OF 450 PSIG WITH THE FLAFPERS OPEN. THE ORBITER
DISCONNECT ASSEMBLY IS DESIGNED FOR 2500 CYCLES AT AMATIENT AND 1000
CICLES AT CRYOGENIC TEMPERATURE. THE EXTERMNAL TANK DISCONNECT ASSEMELY
IS DESIGNED FOR 100 CYCLES AT AMBIENT AND %0 CYCLES AT CRYOGENIC
TEMPERATURES. STRUCTURAL ANALYSIS INDICATES FOSITIVE MARGINS OF SAFETY
FOR ALL CONDITIONS OF VALVE OFERATION; FRACTURE/FATIGUE ANALYSIS SHOW
THAT ALL CRITICAL PARTS ARE SATISFACTORY FOR POUR TIMES EXPECTED LIFE (BT
~ QNE MISSION, QRRITER = 100 MISSIONS).

POTENTIAL DISCONNECT LEAFK PATHS ARE:

GRBE AND ET BODY ASSEMBLY/POLLOWER ARM CAP ASSEMBLY INTERFACE
ORB BODY ASSEMBLY/DRIVE SHAFT (INDUT) ASSEMBLY INTERFACE

ORB BODY ASSEMBLY/LATCH MECHANISM INTERFACE

CRE BODY ASSEMBLY/PLUS INTERFACE

ET BOLY ASSEMBLY/DRIVE SEAFT (INFUT/CUTPUT) ASSEMELY INTERFACE

TEE DISCONNECT BODY IS OF 2219 AL ALLOY, ANODIZED. THE ORBITER AND ET
BODY ASSEMBELY/FOLLOWER ARM CAP ASSEMHLY INTERFACE SERLS ARE TEFLAN (FER)
JACEETED WITH AN INCONEL 713 SPRING. THE ORBITER BODY ASSEMBLY/LATCH
MECHANISM MAS REDUNDANT INTERFACE SEALS (KEL~F JACKETED WITH AN ELGTLOY
SPRING). THE ORAITER BODY ASSEMBLY PLUG INTERFACE USES A METALLTIC BCOSS
SEAL FABRICATED FROM AZ8¢ CRES COATED WITH NICKEL-LEAD ALLGY. ALL OTHER
INTERTACE SEALS ARE TEFLON (TFPE) JACKETED WITH AN INCONEL 718 SPRING,

{B) TEST

ATP (ACTUATOR) -

PROOF: AMBIENT, 11735 PsIG
03-1- 1514



SHUTTLE CRITICAL ITEMS LIST - CRBITER

SUBSYSTEM :MAIN PROPULSION M™EA NO:G3I-1 =0408 =11 Ry Lla,/17 /87

QPERATIONAL (TWQ CYCLES): AMBIENT: 4CO, 740, T80 PBsIc

RESPONSE TIME (OPENING/CLOSING): ROCM AMBIENT/-300 DEG F
RESPONSE TIME AT 400, 700 AND 78¢ P5IG

LEAKAGE: EXTERNAL AND INTERNAL, AMBIENT AND CRYO

ATP - ET/OREITER MATED DISCONMECT hSSEHBLY
FLAFFER ANGLE: ET 4.% +/=- 0.35 DEG, ORE 3.0 +/- 0.2% DEG
TIF LOAD: ET 55 LB MINIMUM, ORB 40 LB MINTMUM

FOSITION SWITCH VERIFICATION: LATCH IN LOCKED POSITION. ROTATION FROM
FLAPPER POSIYION OF REST ON DOWNSTRIKE SURFACE TO FLAPPER POSTITTION
WHERE OPEN INDICATOR LIGKT TURNS ON MUST BE 4 DEG, MINIMUM.

FROOF: AMEBIENT, 127% PSIG, ACTUATOR
286 PSIG FOR CREITER CLOSURE DEVICE
58 PSIG FOR ET CLOSURE DEVICE

OFERATIONAL CYCLE: CRYO, =300 DEG F, ACTUATOR PRESSURE 740 PSIG FOR 2
CYCLES AMD 450 PSI& FoR 5 CYCLES

AMBIENT, He AT 400 PSIG (1 CYCLE) AND 740 PSIG (S
CYCLES)

CLEANLINESS VERTFIGATION: MOISTURE FREE AND CLEANED TO LEVEL 4004 OF
MA Qllo=201

LEAFAGE: EXTERNAL

- VALVE: LNI/AMBIENT TEMPS: 50 SCIMS OF GHE AT 10 PSIG, S0
SCIMS QF GHE AT 50 P3IG: LATCH SHAPT SEAL, 850 SCIME of
GHE: 130 SCIMS QF GN2 AT 185 PSIC: LATCH SHAPT SEAL,
80 SCIME OF GMI

VALYE ACTUATOR:
CRYO (BODY TEMP AT -300 DEG F, RCTUATOR AT -20C TO

0 DEG F)/AMBIENT TEMPS: 100 SCIMS oF GEE AT 740 PSIG

INTERNAL .
VALVE: AMBIENT TEMFS: 1000 TO 2000 SCIMS OF GHE AT 1 To
15 PSIG: 2300 SCIMS OF GN2 AT 2040 PSIS
LN2 TEMPZ: 1500 SCIMS OF GKE AT 60 PSIG: 2504
SCIMS OF QN2 AT 200 PSIG
VALVE ACTUATOR: ‘
CRY¥O (BODY TEMP AT =J00 DEG F, ACTUATOR AT -260 To
0 DEG F} /AMBIENT TEMPS: 100 SCIMS OF GHE AT 740 PEIG

RELIEF OPERATION: -300 DEG F, CRACKING/RESEAT PRESSURE, 0.1-5 PSID (BT
_ ONLY)

ELECTRICAL CHARACTERISTICS (INSULATION RESISTANCE AND VOLTAGCE DROP}, AND
DIELECTRIC STRENGTH



SHUTTLE CRITICAL ITEMS LIST = ORHITER

SUBSYSTEM :MAIN PROPULSTION FMEA MQ:03-1 -0Q408 -1l1. REV:12/17,/87

FLOW LINIR - ROUNCNISS VERIFICATION (FREE END EIGHT POINTS MEASUREMENT)
CERTLFICATION

COMPUNENT QUALIFICATION (INCLUDES TESTING FROM PREVIOUS CONFICURATTAN
=== WITHOUT L[LATCH)

SALT FUG
VIBRATION - THREE AXES:
SINUSQIDAL: 5 TO 315 HZ AT 0.268 &, ZERO TO DEAR

RANDCM: 20 TO 2,000 HZ 5.7 G RMS FOR X=AXIS, 5.2 G RMS FOR ¥
AND Z-AXIS5, NO FLOW ([LN2), FLAPPERS OFEN, LATCH
ENGAGED

THE DISCONNECT IS CHILIED WITH LN2 AND STAEILIZED AT
=300 DEG F. 10 PSIG DISCONNECT, 740 PSIG ACTUATOR.
TEESE CONDITIONS ARE MAINTAINED THROUGHQUT SINUSOIDAL
AND RANDQM VIARATION. ACTUATOR VENTED DURING —AST TwO
MINUTES OF VIERATION. .

TEERMAT, OYCLE: -400 TO 150 DEG F, 3 C¥CLES

OPERATING LIFE: AMBIENT, 740 PSIG KX FOR A TOTAL OF 2,400 CYOSLES FOR
QRBITER AND 104 CYCLES FOR ET.
THE RELIEY MECHEANISM WAS CYCLED DURING ET
VALVE CWCLING.

CRYJ, 740 PSIG HE, —-400 DES F FOR & TOTAL 2F 1000
CYCLES FOR QRBITER AND 59 CYCLES FOR THE ET.
THE RELIEF MECHANISM WAS CYCLED DURING ET
YALVE CYCLING.

ELECTRICAL CHAPACTERISTICS (INSULATION RESISTANCE AND VOLTAGE DRCOP)
LEATAGE: EXTERNAL AND INTERNAL, AMEIENT AND CRYO

ENGAGE - DISENGAGE: ENGAGE PFORCE = 1000 LBS MAX, DISENGAGE
) PORCE = 4004 LBF MAX

BURST TEST: PNEUMATIC ACTUATCR, 1700 PSIG HYDROSTATIC PRESSURE FOR
2 MINUTES

TYXPE I AND TYPE II MATED (QFEN POSITION) 450 PSIG HYDROSTATIC
PRESSVRE POR 2 MINUTES

TYPE I AND TYPE II DEMATED (CLOSED PQSITION) 130 PSID TO i
TYXPE I, 423 PSID TO TYPE II FOR 2 MINUTES .

03-1- 1516



SHUTTLE CRITICAL ITEMS LIST - UREITER

SUBSYSTEM :MAIN PROPULSION FMEA NOC:01=1 -04a8  -13 REV:12/17/87

UMBILICAL SEPARATION TEST: (WITHOUT LATCH}

s -

THE DISCONNECT WAS INSTALLED IK THE UMBILICAL ASSEMBLY DURING THE
SEPARATION TEST PROGRAM. THE UMBILICAL ASSEMBLY WAS SUBJECTED TO
RANDOM VIZSRATION TESTS (4.4 HOURS PER AXIS) WHILE FILLED WITH LN2Z. THT
OISCONNECT WAS ALID SUBJECTED To UMBILICAL RETRACT TESTS AT BOTH

NOMINAL CONDITIONS AND SIMULATED HYDRAULIC RETRACT ACTUATOR FAILURES,

UMBILICAL SEPARATION TEST: (WITH LATCH}

A vk —

FLAFFER PNEUMATICS/LATCH PNEUMATICS /PYRQS/RETRACTOR HYDRAULICS

{1} PNEUMATIC CLOSURE (NORMAL} - 4 CYCLES
{2) MECHANICAL CLOSURE (BACKUP) « § OYCLES

EOTE PERFORMED AT AMBIENT, LNZ AND LH2 CONDITIONS.

TERMINAL DRAIN: (SATURATED Lo2) (6$% AND 1093) LATCH ENGAGED AND
NOT ENGAGED.

FLOW LINER WATER FLOW TESTS:

DESIGN FLOW TO 19,600 GEM
ALLOWABLE DELTA P IS 10 PSID AT THE LINER

TO DETERMINE THE STABILITY OF THE FLOW LINER. THE FLOW TUBE HAD NO
PERMANENT DAMAGE AFTER BEING SURTECTED T0 WATER FLOWS TP TO 20,000 GPX
(TEST TIME OF 2 MIMNUTES / & RUNS MINIMUM). AFTER VERIFPYVING
FERFCRMANCE AT 20,000 SPM, THE DNIT WAS SUERJECTED TO 22,700 SPM TO
VERIFY DESIGN MARGIN (NO DPERMANENT CAMAGE) .

FLAPPER ANGLE STABILITY MARGIN WATER FLOW TESTS:

FOURTEEN (14) EXPLORATORY TEST SERIPS (FLOW 4,000 TQ 20,800 GPM)
E.T. FLAPPER SETTING VARYTNG FRCM 1.6 TO 5.8 DEG.
ORB. FLAPFER SETTING VARYING FROM 0.% TO .4 DEG.

CERTIFICATION TEST RUN AT WORST CASE PRODUCTION SETTING (FLOW RANGE
TO 10S% POWER LEVEL).

PROOF TEST SERIES - MAXIMUM PLOW 242,700 GPM, AT ANGLES BELOW MINTIMIM
FLIGHT SETTINGS : .

PRODUCTION ANGLE SETTINGS

E.T. 4.5 +/= 0.25 DEG
GRE. 3.0 +/= Q.28 DEG

LT .



SHUTTLE CRITICAL ITEMS LIST - ORBITER

SUBSYETEM :MAIN PROPULSIQN FMEA KO:QJ=-1 =0408 =11 FEV:l2/ 07785

FLAPPER TIF LOAD MARGIN WATER FLOW TEST:

EIGHT (8) EXPLORATORY TEST SERIES (FLOW RANGE TA 19%% POWER LEVEL)

FLOW 4,000 TO 20,500 GPM

CREBITER: 3.0 +/= 0.1 UEG FOR SEVEN JERIES, 4.1 +/= 3.1 FOR ONE SERIES
IIP ILUAL RANGE: 20 TO &% LBS

ET: 3.95 +/= 0,1 DEG- ‘
TIF LOAD HANGE: 23 TQ &1 LBsS

RECOMMENDED TIF LOAD:

SGREITER: 40 LBS MINIMUM
ET: 55 LBS MINIMUM

LATCE WATER FLOW TESTS:

TWENTY-FOUR (24) EXFLORATORY TEST SERIES (FLOW 4,000 TQ 22,100 GPM)

CERTIFICATION TEST RUN AT MINIMUM PRODUCTION SETTING (TLOW RANGE
TO 105Y POWER LEVEL) .

TWo TEST 3ZRIES IN FILL DIRECTION (FLOW 4,000 TD 6,400 GPM), LATCH
FNEUMATIC PRESSURE VENTED (BISTABILITY)

TROCF TEST - 323,200 GPYM

LATCH CRYO FLOW TESTS:

SIXTEEZN (15) TESTS WITE LNQ/LO2 (FLOWS VARY FROM ONE ENGINE AT €5% TO
THREE AT 109%):

DISCONNECT FLAPPER STABILITY/LOADS
CAVITATION

FRICTION PRESSURE LOES

ENGINE CUTOFF SENSOR RESPONSE

STEADY STATE TEST: LN2 (65% AND 109% OF RATED POWER LEVEL), LATOH
ENGAGED. LOZ (100%, 104% AND 109% GF RATED POWER LEVEL)., LATCH
ENGAGED AND NOT ENGASED.

TERMINAL DRAIN: (SATURATED LO2) (65% AND 109%) LATCH ENGAGSED AND .
HOT ENGAGED.

03-1- 15183



. SHUTTLE CRITICAL ITEMS LIST - ORBITER

SUBSYSTEM :MAIN PFROFULSIGN FMEA NO:02-1 -04p8 -11 REWV:1l2/,27/87

OMRSD
V41A¥YD.010 LOZ EXTERNAL LEAK CHECKE (I5)
V41AYO.130 LOZ DECAY TEST {(EVERY FLT)
V41AY0.221 HELIUM STIGNATURE TEST [EVERY FLT)
V41AYO. 250 LO2 SHAST SEAL LEAR SHECK (IS)
V41BUQ.010 MP5 COMPONENT VISUAL INSPECTICN (EVERY FLT)
V4lBUO.330 MPS COMPONENT CAVITY INSPECTIAN (ZVERY FLT)
VAlBVQ. 030 CRB/ET UMAILICAL DISC AND SEAL INSFECTION (EVERY FLT!
TALQAL.D90 LOZ/LH2 L7" DISC INSPECTION (EVERY PLT]
S04Q000.080 LH2 ORB/ET I/F LFAK CHECKS (EVERY FLT)
SQUHCO.400 VERIFY ET/ORB DIsC POSITIONS (PRIOR TO MATINZ) (EVERY FLT:

(€} INSPECTION

RECEIVING INSPECTION

RAW MATERIALS ARE VERIFIED BY INSFECTION FOR MATERTIAL AND FROCESS
CERTIFICATION. ALL MACHINED ITEMS ARE DIMENSIONALLY INSPEQTED AND
VYERIFIED (MIL-STD=10%). CHEMICAL /MECHANICAL FROPERTIES AND RESORDS OF
RECEIVED MATERIALS ARE RETAINED FOR VERIFICATION. BODY FORCING Is
ULTRASONICALLY AND DYE PENETRANT INEPECTED.

. CONTAMIMATION CONTROL . -
CLEANLINESS LEVEL TO 40GA VIA FREON FLUSH AND SAMPLE VERIFIED. ALL SEAL
GROQVES ARE INSFECTED FOR CLEANLINESS AND EVIDENCE OF DAMAGE.

ASSEMBLY /INSTALLATION _
THREADED INSZRTS AND CRITICAL DIMENSIONS VERIFIED BY IRSFECTION. SEALING
SURFACES ARE VISUALLY INKSPECTED FOR DEFECTS. REPAIRED AND REWORKED ITEMS
ARE DIMENSIONALLY CHECKED. LOG OF CLEAN RGOM VERIFTIED. ALL ENGINEERING-
DEFINED FEATURES AND SURFACE FINISHES AND TORQUE REQUIREMENTS ARE
COMPLETELY INSPECTED.AND VERIFIED.

THE PRIMARY INTERFACE SEAL IS CHECEED FQR ID, ¢p AND ROUNDNESS. ALL
DIMENSIONS DEFINED IN DRAWING ARE VERIFIED BY INSPECTION.

CRITICAL PROCESSES
HEAT TREATMENT AND PART PASSIVATION AREZ VERIFIED BY INSPECTION.

NON-DESTRUCTIVE EVALUATION

PARTS ARE RADIOGRAPHICALLY AND DYE DENETRANT INSPECTED AS IMFOSED BY
ENGINEERING IN THE ORAWING REQUIREMENTS .

TESTING
ATP AND TEST MEASUREMENT EQUIFMENT GALIBRATION VERIFIED BY INSPECTION.

HANDLING/PACKAGING
FACKAGING FOR SHIFMENT VERIFIED BY INSPECTION.



SHOTTLE CRITICAL ITems LIST - ORBITER

SUBSYSTEM :MAIN FROPULSION FMEE HQ:03=-1 =04083 ~11 REV:12/17 /87

(D) FAILURE HISTORY
SHAFT SEAL LEAKAGE OCCURRED WHEN THE SHAFT SEAL WERE REUSED (REFERENCE
CAR’S AC93594, ACY301, ACY7T17 AND ACS300). THIS SERIES OF PROBLEMS
HAPPENED WHEN THERE WAS A SHORTAGE OF DARTS., REUSE OF SHAFT SEALS IS
NOT PERMITTED. NO FURTHER INCIDENTS HAVE OCGURRED. .

FOUR CASES OF ATP LEARAGE OF THE DRIVESHAFT SEALS OCQCURRED DUE To THE
POOR QUALITY OF THE SERLS (REFERENCE CARS ACA145, AC390%, AC3ISI4, AND
AC4l4S). THE PDOR QUALTTY WAS ATTRIBUTED TO THE PURCHASE AND MOVING QF
THE SEAL MANUFACTURING FACILITY BY ANOTHER COMPANY. THE QUALITY PROBLEMS
WERE REZDLVED WITH THE SUPPLIER. NONE OF THE SEALS WERE IN ANY DELIVERED
DISCONNECTS.

CURING BUILLING AMND ATP A COUPLE OF INCIDENTS OF MISHANDLED SEALS HAS
CAUSED LEA¥S (REFERENCE CARS A&91S% AND ACS193). TECHNICIANS WERE
INSTRUCTED TC EXERCISE ADDITIONAL CARE TN HANDLING/ASSEMBLY AND
INSDPECTION OF DISCONNECT SEALS.

AN INCORRECT MAIN DRIVE SHAFT SEAL RETAINER WAS INSTALLED (FEFERENCE CAR
A7440). INCORRECT PLANNING DOCUMENT WAS THE CAUSE. ENGINEZRING
FUBLISHED AN UP~TO-DATE COFTGURATION LIST SHOWING CORRECT REVISION
LETTERS FCR ALL DETAIL PARTS TO ASSIST THE PLANNING FUNCTICN.

A DESIGN CHANGE TO PﬁE?ENT EXCTESS LEAFAGE WAS INCORPORATED TO UPGEADE THE
ET SHAFT SEALE RBY USING THE SAME UNITS AS USED IN THE ORBITEER UNIT
(REFERENCE CAR AS5111). '

ONE UNIT (REFERENCE SRR AD3440) WAS SLIGHTLY OUT OF SPECIFICATION
(2099 SCIM VERSES 2000 SCIM ALIOWABLE & 2 PSIG). WAIVER SDOTRLE WaS
INITIATED AND THE UNIT WAS ACCEPTED.

(E)} OPERATIONAL USE .
FLIGHT: NO CREW ACTION CAN BE TAXEN,

GROUND: CMI 51003 SEQUENSE TITLED "EMERGENCY PROCEDURE FUR A MAJOR LIAK
GR PIRE IN THE CRBITER MPS* CONTAINS SAFING SEQUENCE OF EVENTS FUR MAJOR
LEAFS IN THE OXYGEN SYITEM.

Lo b Arran



